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a-SMA a-smooth muscle actin
ADAM A disintegrin and metallopeptidase domain
ALS  Amyotrophic lateral sclerosis
Akt  Protein kinase B
AMLN  Amylin liver NASH model
ANOVA Analysis of variance
ATP  Adenosine triphosphate
bFGF  Basic fibroblast growth factor
BL/6  C57BL/6
CDAA  Choline-deficient L-amino acid-defined
CKD  Chronic kidney disease
CSAA   Choline Supplemented L-Amino Acid
cPCLS  Control precision-cut liver slices
DC-HIL Dendritic cell-heparin integrin ligand
DEG  Differentially expressed genes
ECM  Extracellular matrix
EGF  Epidermal growth factor
ELISA  Enzyme-linked immunosorbent assay
FC  Fold Change
FDR  False discovery rate
GPNMB Glycoprotein nonmetastatic melanoma protein B
H&E  Hematoxylin and eosin
HFD  High fat diet
HMGB1 High mobility group box 1
HSC  Hepatic stellate cell
Hyp  Hydroxyproline
IG  Immunoglobulin
IPA  Ingenuity® Pathway Analysis
IPF  Idiopathic pulmonary fibrosis
IPKB    Ingenuity Pathways Knowledge Base
KHB  Krebs-Henseleit buffer
LPS  Lipopolysaccharides
LXR  Liver X receptor
MSD   Meso Scale Discovery
NAFLD Nonalcoholic fatty liver disease
NASH  Nonalcoholic steatohepatitis




PC  Principal component
PCA  Principal component analysis
PCLS   Precision-cut liver slices
PCTS  Precision-cut tissue slices
PDGF  Platelet-derived growth factor
PI3K  Phosphatidylinositol 3-kinase
PPAR  Peroxisome proliferator-activated receptor
RPKM  Reads Per Kilobase of transcript per Million
RXR   Retinoid X receptor
SEM  Standard error of the mean
sPCLS  Steatotic precision-cut liver slices
SR  Sirius red
TGF-b1 Transforming growth factor beta
TLR 9  Toll-Like Receptor
UW  University of Wisconsin organ preservation solution
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Doing a PhD was the largest, most complex project I had ever undertaken. 
The idea of a PhD at the University of Groningen arose in the beginning of the 
second year of my Master programme, which was taking place at the same university. 
The proposal came from Prof. Olinga, Peter, but to understand why that happened, 
we have to go back to September 2012. That was when I came to the Netherlands 
to follow the Medical Pharmaceutical Sciences research Master. Drug development 
was my first course and Peter taught it. I liked his class, since it was more engaging 
and interactive than my previous classes in Romania. A few months later I met Peter 
again, as he was involved in my first research project. Even though I was already 
abroad, I wanted to go abroad for my second year. Peter gave me several options 
and we decided the lab of Prof. Schuppan at Johannes Gutenberg University Mainz 
would be a good fit. While in Germany, Peter told me that he was applying for a 
grant in collaboration with Prof. Schuppan and he was looking for two PhD students. 
Since I could “survive” Mainz, he offered me one of these positions. I accepted; a few 
months later Peter was granted the project and the rest is history. Dear Peter, thank 
you for giving me this opportunity, for trusting me with setting things up in Mainz, 
for giving me the freedom to explore, for your patience with all my complaints and 
questions. I wish you and your family, Judith, Sem and Mas, all the best.
Miriam, you are a bright scientist and made an important contribution to 
Peter’s group. You are a very friendly and kind person. Thank you for all your help 
with the thesis! You have a beautiful family (Marten, Noah and Lynn) and I wish 
you all the best. 
Prof. Frijlink, dear Erik, thank you for your support during all these years. 
Though we never worked closely together, I am glad to have done my PhD project in 
your department. You are a great person to be around, with a great sense of humor. 
Every adventure is better with a friend! Emilia, it is a funny coincidence that 
we didn’t only share the first name, but also the Master programme and PhD project. 
We had many good moments during the past 7 years and I couldn’t have asked for a 
better and more generous friend. You are very dedicated to your work and hard work 
is your middle name. You set the bar for great presentations in the department. I am 
sure that we will continue to meet in the years to come and I wish you an amazing 
career and life with Thomas. Don’t forget my last proposition! 
What’s better than one friend? More friends! I will always have a place in my 
heart for the slicegirls: Isabel, Su and Gerian. Isabel, you are such a fun person to be 
around! I admire your determination and ability to stick to your plans and deadlines. 
I love that you are an adventurer who is looking to discover the whole world. I know 




Tjalling! Su, you have a special soul and I like that you know your priorities in life. 
You are an artist, creating and admiring the expression of human creativity. I can’t 
wait to visit you in China, but until then, I send all my love to you, Naqin and the 
baby! Gerian, although you joined our group in 2016, you immediately became a 
good colleague and a true friend that I could always rely on. Although you have a 
special kind of humor, we had a lot of fun together and I hope we will make many 
memories in the future! Sharing an office with you will be one of the things I will 
miss the most!  
Our slice group wouldn’t have been the same without the mix of internationals. 
Jo, you are a kind and helpful person, and have so much patience. Thank you for 
being a good friend and also for being my guide in Bangkok. I hope you will have 
a great career in academia and a happy life with Gift! Nia and Radit, you are both 
lovely people and I enjoyed your company every time. I am happy that we got our 
first Peter’s group couple. I wish you good luck in your careers and a lot of happiness 
with your very cute baby boy, Salman. I hope to visit you one day in Indonesia! BT, 
although we were colleagues only for a short time, you are very nice and I am happy 
that I got to see you again in Hanoi! Many thanks to you and your family for your 
hospitality! Nataly, keep up the good work! 
After the internationals, let’s not forget about all the nice Dutch people. 
Mitchel, you are such a fun person to be around! I deeply enjoyed our talks, your 
hugs and I wish you the best with finishing your thesis! Keep slaying it! Tobias, you 
are a nice, fun, friendly and talented person and I enjoyed your presence, especially as 
my office mate. I’m sure you are going to do great in your medical career! Jasper, you 
were a nice and fun colleague. Good luck with finishing your thesis! Carin, welcome 
to the group! You are a nice and lively person and I hope your PhD will be successful! 
Dorenda, I always had a nice time with you! You are a delightful person! It was 
always nice to discuss the latest developments in our favorite shows. Thank you for 
being there for me and patiently listening to all my complaints. I hope you are going 
have nice students in the group and good luck taking the slicing lab on the edge of 
glory! My best wishes for your girls and Teun! Louise, you were a fun colleague and 
I was always laughing with you in the lab. I hope you are enjoying your new job and I 
wish you a happy marriage with Gerben! Rick, you are the rocker of the group! Your 
writing kicks ass and I wish all the best for you and your family! Naomi, you were 
nice and helpful! I really enjoyed your company! Ruby, thank you for being a good 
colleague! Good luck to the new members: Konstanze and Yvette! I am also grateful 
for having dedicated students, Esmée and Mies, and I wish you all the best!
But FTB is more than Peter’s group. It’s a group of friendly and open people, 
that I’ve enjoyed being a part of. Having coffee breaks with delicious cakes, going 
together on outings and fundays were always happy events with colleagues like you! 
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Wouter, you are nice to talk to. Thank you for the good laughs! Renée, you are a fun 
office mate, but you left too soon for InnoCore. Even so, we shared nice moments. 
Annemarie, I enjoyed your visits in my office, even if you came to visit Gerian. You 
are friendly and nice, and I enjoyed our conversations. Imco, you are the guy who 
came every Friday at 4 pm and asked: “drinks, drinks, drinks?”. I like your relaxed 
spirit and good mood. Max, you said “hello” every time with a smile on your face. You 
are very dedicated and hard working and I wish you all the best! Yu, always smiling! 
Thank you for sharing Chinese delicacies! Philip, I had fun talking to you! You 
worked hard and I’m impressed with how you managed a PhD and two babies at the 
same time. Good luck with your new job and finishing the PhD! Jasmine, you were 
a nice office mate and I was very impressed with your PhD defence! You made us 
proud! To all the current and former colleagues, Sonja, Anko, Duong, Rick, Anne, 
Niels, Floris, Gaurav, Marcel, Maarten, Herman, Marinella, Jan, Paul, Caroline, 
Doetie, Khan, Leonie, Kim, it was a pleasure to work with you and I would like to 
thank you for everything during these past years!
As a slicing group, we were very close to the Pharmacokinetics, Toxicology 
and Targeting (FTT) group. For me, the history with FTT was longer, as it was the 
department where I had my first research project at the University of Groningen. 
First, I would like to thank Prof. Geny Groothuis for being a great supervisor and 
teacher. I would also like to give a special “thank you” to my first daily supervisor, Dr. 
Suresh, who allowed me to boss him around the lab during my Master. He considers 
that I got the PhD position based on our interaction and I kind of agree. Thank you 
for allowing me to act as a PhD student before my time. You were a good friend to 
me! I wish all the best to you and Christel! Roberta, you were nice to talk to and 
you always had a smile on your face. Good luck finishing your PhD! Fransien and 
Eduard, it was nice to have you in Mainz and do experiments together. I enjoyed 
working with you. Viktoriia, thank you for being so friendly and reliable! And many 
thanks to the other colleagues that were always there for help: Natalia, Marina, 
Marjolijn, Catharina, Adhy, Barbro, Inge, Jan, Sylvia, Amirah.
Special thanks to operation center, department of Hepato-Pancreato-Biliary 
Surgery and Liver Transplantation, for offering us the possibility of experiments with 
precious human tissue that considerably increased the relevance of our studies. Many 
thanks to Dr. K.P. de Jong for the valuable collaboration. 
Sincere thanks to the assessment committee of this thesis, Prof. R.A. Bank, 
Prof. M. Harmsen and Prof. W. Jiménez for your careful evaluation. I would also 
like to thank the Corona for your participation at my defence. 
An important part of my PhD was spent in Mainz, Germany, where I 
had the chance to work with great people. I would first like to thank Prof. Detlef 




Many thanks to the lab manager, Dr. Ernesto Bockamp, for all his help with the 
technical problems encountered during the set-up of the lab. One special lady that 
deserves a lot of acknowledgement is Rosario, whose help was priceless. I would 
also like to thank Berit, whose help was indispensable. Thank you for all your help 
in organizing the lab, administering the funds and arranging all the meetings. I was 
lucky to have great friends in the lab, such as Bianca, Manuel, Laura, Klaus, Sandra, 
Fatemeh, Victor, Jason, Xiao Yu, Sebastian. Yong Ook and Kyoung Sook, thank 
you for all your smiles, kindness and help. And of course, many thanks to all for the 
nice memories: Geetha, Santosh, Rambabu, Misbah, Muhammad, Leo, Friedrick, 
Swaantjie, Erika, Nina, Jasmin, Olena. 
This project wouldn’t have been possible without the help of Boehringer 
Ingelheim. Many thanks to all of our collaborators: Jörg, Anouk, Eric, Marco, 
Matthias, Paul. Thank you for all the support, help and discussions!
Although I was far from home, my family and friends were always there for 
me. Thank you for your support! I am thankful for my mother, who supported me 
during my research Master and made this whole experience possible. Many thanks 
to my sister, who encouraged me all these years. Thanks to the newest member of 
my family, Freya, who constantly makes me smile and reminds me of the important 
things in life. Susana, you are so full of life and joy. I hope we can share many 
happy moments in the future! I wish you a life of happiness with Edwin and Aiden! 
I am deeply grateful for my lifelong friends, Oana and Aniela, who are amazing! 
Many thanks to my friends from my Pharmacy studies, who are always there for me! 
Last, but not least, I would like to thank Octavio, for his unconditional support and 
companionship. I hope we can discover many more places together! 
I am eager to see what the future holds!
Hartelijk bedankt,
Emilia (Emma)
